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Description 

The present invention relates to low calorie fat substitutes. 

Continued concern with the health problems, e.g. obesity, arteriosclerosis, etc., associated with a diet high in fat 
content has led to new formulations of normally high-caloric fat-containing foods. These formulations are often referred 
to as "diet," "lite" and "low calorie" and are made by replacement of the normally present fat with non-fat ingredients 
such as air, water, or protein, etc., thereby reducing the fat content. Due to the reduction in fat content, there is often a 
corresponding reduction in the perceived quality of the food. 

Another approach which has been suggested is to modify the fat to alter its absorption characteristics. This 
approach entails reducing the susceptibility of the fat to digestion by intestinal lipase enzymes; the theory being that if 
the fat is not absorbed, the material will be non-caloric. This approach of fat modification is referred to in a number of 
patents and patent applications. 

United States Patent No. 3,600,186 to Mattson refers to low calorie fat-containing food compositions wherein from 
about 10 percent to about 100 percent of the fat consists of a sugar fatty acid ester having at least 4 fatty acid ester 
groups or a sugar alcohol fatty acid ester which is completely esterif ied. One oompound exemplified in the Mattson Pat- 
ent is a mixed sucrose octaoleate. This compound was a liquid polyester and an undesirable anal-leakage effect was 
noted. Sorbitol tetraoleate is referred to in column 4 line 17 without any suggestion that it had been made. 

United States Patent No. 4,005,195 refers to the combination of a liquid polyol polyester with an anti-anal leakage 
(AAL) agent. The AAL agents mentioned are edible C 12 and higher saturated fatty acids, sources of edible C 12 and 
higher saturated fatty acids and solid polyol fatty acid polyesters. 

United States Patent No. 4,005,196 refers to the combination of a liquid polyol fatty acid polyester, an AAL and fat 
soluble vitamins to overcome the undesirable vitamin depletion observed when liquid polyol polyesters are used as fat 
substitutes in foods. 

United States Patent No. 4,927,658 refers to trishydroxymethyl alkane ester derivatives, notably fatty acid and 
dicarboxylate-extended fatty acid esters of monomeric and dimeric trishydroxymethyl alkanes, as low calorie fat substi- 
tutes, or fat mimetics, as these modified fats in general are now called. 

United States Patent No. 4,927,659 refers to the use of the fatty acid esters of trishydroxymethyl ethane and trishy- 
droxymethyl propane as fat mimetics. 

United States Patent No. 4,959,466 refers to partially esterified polysaccharides (PEP) such as xanthan gum, guar 
gum, pectin, etc. transesterified with fatty acid methyl esters. 

United States Patent No. 2,962,419 refers to esters of neopentyf type alcohols such as pentaerythritoltetracapr- 
ylate as fat substitutes. 

United States Patent No. 3,579,548 refers to fat substitutes which are made by replacing the fatty acids attached to 
glycerol with alternate acids. 

United States Patent No. 3,495,01 1 refers to the administration of polyglycerols and polyglycerol esters as a means 
for lowering blood cholesterol. 

United States Patent No. 3,158,490 refers to a salad oil having 0.001% of a dissolved disaccharide ester. 

United States Patent No. 1,656,474 refers to an edible composition consisting essentially of ethyl margarate, glyc- 
eryl margarate and fat-soluble vitamins. 

United States Patent No. 3,353,966 refers to a salad oil containing an oligosaccharide or disaccharide esterified 
with a hydroxy fatty acid and a saturated fatty acid. 

Patent Cooperation Treaty (PCT) Application No. W090/00012 refers to a fatty composition comprising a blend of 
a polyol fatty acid polyester and a glyceride fat having a specified steepness. 

United States Patent No. 4,810,516 refers to a reduced calorie chocolate confection comprising cocoa, an artificial 
sweetener, a carbohydrate bulking agent and a polyol fatty acid polyester. 

United States Patent No. 4,034,083 refers to a composition comprising a polyol fatty acid polyester and a fat soluble 
vitamin. 

European Patent (EP) Application No. 342,972 refers to comminuted meat products containing polyol fatty acid pol- 
yesters. 

EP Application No. 290.420 refers to shortening compositions containing polyol fatty acid polyesters having a cer- 
tain melting point, liquid polyol fatty acid polyesters, and hardstock fat. 

EP Application No. 290,216 refers to the use of polyol fatty acid polyesters for the treatment of ulcers. 

PCT Application No. 90/00014 refers to a frying fat composition containing a glyceride fat and a polyol fatty acid 
polyester. 

United States Patent No. 4,849,242 refers to polyoxyalkylene fatty acid esters as low calorie fat substitutes. 
EP Application No. 348.196 refers to granola bars, popcorn clusters and other food pieces which are held together 
by a binder which is preferably a sucrose polyester. 

EP Application No. 236.288 refers to intermediate melting sucrose polyesters useful as low calorie fat substitutes. 
PCT Application No. WO 90/00013 refers to blends of nondigestible polyol fatty acid polyesters having a slip melt- 
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ing point of greater than 25°C and a transition tim of greater than 60 seconds. 

United States Patent No. 4,508.746 refers to a tow calorie edible oil which is a tricarballylic acid esterified with sat- 
urated or unsaturated alcohols having straight or branched chains of from 8 to 30 carbon atoms. 

United States Patent Nos. 4,582,927 and 4,673,581 refer to certain diesters, e.g. hexadecyl dioleyfmaionate and 
5 dihexadecyl dioleytmalonate, useful as low calorie fat substitutes. 

United States Patent No. 4,582,71 5 refers to certain alpha-acytated glycerides useful as low calorie fat substitutes. 
United States Patent No. 4,461,782 refers to baked products containing a non-absorbaWe non-digestible liquid 
polyol polyester, microcrystalline cellulose and a solid polyol polyester of a solid fatty acid as an AAL agent. 

EP Application No. 405874 refers to fatty acid diesters of various dihydric alcohols containing 4 to 10 carbon atoms 
10 and the use of the diesters as fat substitutes. 

European Patent Application No. 352907 refers to a fat substitute composition comprising a liquid polyol fatty acid 
polyester, at least 1 0% of a solid low calorie fat substitute and at least 1 % of a cohesive network of polysaccharide fibrils 
and microfibrils by weight of the liquid polyester. 

EP Application No. 233856 refers to a low calorie fat substitute comprising (a) an edible, wholly or partially digest- 
15 ible fat material having specified properties, and (b) an edible food material, preferably an emufsrfier, which acts as a 
solvent for the fat material. 

United States Patent No. 4,497,864 refers to a magnetic recording medium having ferromagnetic particles in a 
binder which contains at least one anhydrosorbitol di- and/or tetra-fatty acid non-hydroxy ester. 

EP Application No. 375239 refers to an emulsified salad oil dressing containing a mixture of a low calorie fat mate- 
20 rial and a triglyceride oil. 

EP Application No. 350981 refers to a hard fat substitute useful for confectionery manufacture, comprising a polyol 
fatty acid polyester having fatty acid residues derived from fully hardened vegetable oils. 

EP Application No. 350983 refers to fat substitutes comprising a blend of a polyol fatty acid polyester and a glycer- 
ide fat, with the blend especially useful in layered dough products. 
25 EP Application No. 350986 refers to a fat composition comprising a blend of a polyol fatty acid polyester and a glyc- 
eride fat, the fat composition exhibiting improved air entrapment upon whipping. 

EP Application No. 350987 refers to a fatty composition comprising a Wend of polyol fatty acid polyesters having a 
slip melting point of above 25°C. 

EP Application No. 350988 refers to a frying fat composition comprising a Wend of a non-digestiWe polyol fatty acid 
30 polyester and a glyceride fat with the Wend having a specified slip melting point. 

EP Application No. 354600 refers to an edible fat-containing product comprising two distinct fat phases: a fat phase 
containing an ediWe polyol fatty acid polyester, and a fat phase consisting essentially of a digestible fat and an oil solu- 
ble vitamin, with a vitamin-impervious phase separating the two fat phases. 

EP Application No. 375031 refers to the use of non-fermentable dietary fibers as AAL agents. 
35 EP Application No. 377237 refers to low-calorie confectionery products wherein a substantial proportion of the fat 
material consists of indigestible polyol fatty acid polyesters. 

EP Application No. 378876 refers to low-calorie confectionery products containing indigestiWe polyol fatty acid pol- 
yesters, wherein at least 30% of the polyesters are unsaturated fatty acids trans hardened to a level of over 30%. 

EP Application No. 379747 refers to spreads containing a fat phase of indigestiWe polyol fatty acid polyester, glyc- 
40 eride fats, and a gelled aqueous phase. 

In one embodiment, the present invention is directed to a composition for use as a low calorie fat substitute com- 
prising a sorbitol fatty acid ester with a degree of substitution of about 4 fatty acid groups derived from a mixture of fatty 
acids, wherein said fatty acid groups are obtained from oils selected from the group consisting of non-hydrogenated, 
partially hydrogenated. and hydrogenated oils selected from the group consisting of soybean oil. saff lower oil, sunflower 
45 oil, sesame oil, peanut oil, corn oil. olive oil, rice bran oil. rapeseed oil. canola oil, shea nut oil, babassu nut oil, coconut 
oil, palm kernel oil, cottonseed oil, and palm oil; tallow and lard; and mixtures thereof and wherein a portion of said ester 
is in the anhydride form. 

Preferred is the composition wherein the degree of substitution ranges from 3.6 to 4.4 fatty acid groups, with an 
especially preferred degree of substitution of about 3.8. 
so Preferred is the composition wherein said fatty acid groups of said fatty acid ester are selected from the group con- 
sisting of caproic, caprylic, pelargonic. capric, undecanoic. lauric, myristic. myristoleic, palmitoleic, ricinoleic, erucic, 
palmitic, stearic, arachidic, behenic. oleic, elaidic, linoleic, linolenic. eleostearic and arachidonic acid; and mixtures 
thereof. 

Especially preferred is the composition wherein said fatty acid groups are obtained from hydrogenated. partially 
55 hydrogenated, or non-hydrogenated soybean oil. Other preferred oils are corn, sunflower, safflower and olive oil. 

In another embodiment, the present invention is directed to a triglyceride-containing foodstuff having at least a por- 
tion of the normally present triglyceride replaced by a sorbitol fatty acid ester with a degree of substitution of about 4 
fatty acid groups as defined abov . 

Preferred foodstuffs within which the sorbitol fatty acid ester replaces at least a portion of the normally present trig- 
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lyceride are frozen desserts, salad dressings, or salad oils, dips for crackers, chips or vegetables, spreads, whipped 
toppings, triglyceride-containing confections, frostings or icings for cakes or cookies, fillings for cakes or cookies, 
whipped or gelled desserts, puddings, beverages, shortenings, frying oils, soups, baked goods, mayonnaise or imitation 
mayonnaise, livid or dry imitation dairy products, liquid or plastic margarine spreads, gravies, sauces, pasta, sprays for 

5 cooking or frying, coatings for snack foods, and, meat, poultry, or fish analogues. 

In another embodiment, the present invention is directed to a method of reducing the fat content of a foodstuff con- 
taining triglycerides comprising replacing at least a portion of the normally present triglyceride by a composition com- 
prising a sorbitol fatty add ester with a degree of substitution of about 4 fatty acid groups as defined above. 

Preferred foodstuffs which have their tat content reduced by the method of the present invention are frozen des- 

10 serts, salad dressings, dips for crackers, chips or vegetables, spreads, whipped toppings, triglyceride containing con- 
fections, frostings or icings for cakes or cookies, fillings for cakes or cookies, whipped desserts, gelled desserts, 
puddings, beverages, shortenings, frying oils, soups and baked goods, mayonnaise or imitation mayonnaise, liquid or 
dry imitation dairy products, liquid or plastic margarine spreads, gravies, sauces, pasta, sprays for cooking or frying, 
coatings for snack foods, and, meat, poultry, or fish analogues. 

15 In another embodiment, the present invention is directed to a process for preparing a mixture of sorbitol fatty acid 
eaters and sorbitol anhydride fatty acid esters with a degree of substitution of about 4 fatty acid groups as defined above 
comprising: heating a mixture of sorbitol, an alkali metal fatty acid soap, an excess, based on the weight of sorbitol, of 
a fatty acid alkyl ester, and a basic catalyst, to a temperature and for a time sufficient to effect the stated degree of ester- 
ification. 

20 Preferred catalysts are alkali metal catalysts, with preferred alkali metal catalysts selected from the group consist- 
ing of alkali metals, alkali metal hydrides, alkali metal hydroxides, alkali metal alkoxides and alkali metal carbonates; 
and combinations thereof. 

Especially preferred catalysts are selected from the group consisting of potassium metal, sodium metal, potassium 
hydride, sodium hydride, potassium hydroxide, sodium hydroxide, potassium methoxide, potassium ethoxide. potas- 
25 sium t-butoxide, sodium methoxide, sodium ethoxide. potassium carbonate and sodium carbonate; and combinations 
thereof. 

Especially preferred catalysts are sodium carbonate and potassium carbonate. 
Especially preferred fatty acid alkyl eaters are fatty acid methyl eaters. 

In another embodiment, the present invention is directed to the sorbitol eaters and sorbitol anhydride eaters pro- 
30 duced by the above process. 

Detailed Description of the Invention 

The sorbitol fatty acid ester of the present invention has a degree of substitution of about 4. preferably from 3.6 to 

35 4.4, most preferably about 3.8. By degree of substitution of about 4 is meant that of the hydroxyl groups available for 
esterification. about four are esterif ied. 

Sorbitol is a six carbon sugar alcohol which contains six hydroxyl groups available for esterification. In the present 
invention, sorbitol is esterif ied on about 4 of the hydroxyl groups with mixtures of fatty acids derived from the stated oils. 
Examples of such fatty acids include caprylic, caproic, capric, lauric, myristic. pelargonic. myristoieic. palmitic, palmito- 

40 leic, stearic, oleic, ricinoleic, undecanoic, linoleic, linolenic, eleostearic, eiaidic, arachidic, arachidonic, behenic and eru- 
cic acid. The fatty acids are naturally occurring fatty acids; they may be saturated or unsaturated, including positional 
and geometrical isomers; they may be straight chain or branched chain fatty acids. Mixtures of fatty acids are used, spe- 
cifically, those obtained from non-hydrogenated, partially hydrogenated, or hydrogenated soybean, safflower, sun- 
flower, sesame, peanut, corn, olive, rice bran, canola, babassu nut, coconut, palm kernel, shea nut. cottonseed. 

45 rapeseed. or palm oil ; or tallow or lard. 

The sorbitol fatty acid tetraester can be prepared by a variety of methods well known by those skilled in the art. 
These methods include transesterrfication of sorbitol with methyl, ethyl or glycerol fatty acid esters using a variety of 
methods well known to those skilled in the art. acylation of sorbitol with a fatty acid chloride, acylation of sorbitol with a 
fatty acid anhydride and acylation of sorbitol with a fatty acid, mixtures of fatty acids, or a fatty acid derivative. 

so Depending on the method by which the sorbitol fatty acid ester is made, it contains varying proportions of esterif ied 
sorbitol anhydrides. For example, when esterification is carried out by acylation with a fatty acid chloride, the product 
contains very little or no sorbitol anhydride esters (and in the latter case the product would not be in accordance with 
the invention). In contrast, transesterrfication with fatty acid methyl esters under basic conditions results in a product in 
which about half of the sorbitol fatty acid esters are esters of sorbitol anhydrides. Formation of the anhydrides serves - 

55 to direct esterification to formation of tetraesters, since two of the six hydroxy groups of sorbitol are thereby made una- 
vailable for esterification. Thus the present invention is directed to compositions wherein a portion of the sorbitol 
tetraesters are in the anhydride form. 

Moreover, the process for preparing the mixture of sorbitol fatty acid esters and sorbitol anhydride fatty acid esters 
with an average degree of substitution of about 4 fatty acid groups also forms a part of the present invention. In this 
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process, a mixture of sorbitol, an alkali metal fatty acid soap, an excess of a fatty acid alky I ester and an appropriate 
catalyst is heated to a temperature, for example, from about 120°C to about 180°C, and for a time, for example, about 
4 hours, sufficient to effect the stated degree of esterif ication. 

Preferred catalysts which may be used in the process of the present invention are basic catalysts such as. for 

5 example, alkali metal catalysts. Preferred alkali metal catalysts include potassium metal, sodium metal, potassium 
hydride, sodium hydride, potassium hydroxide, sodium hydroxide; alkali metal alkoxides such as potassium methoxide, 
potassium ethoxide. potassium t-butoxide, sodium methoxide, sodium ethoxide; and other alkali metal catalysts such 
as potassium carbonate and sodium carbonate, the latter two catalysts being especially preferred. 

Preferred fatty acid alkyl esters which may be used in the process of the present invention are the fatty acid methyl 

10 esters. 

Preferably, the process is conducted under solvent-free conditions. 

The fat substitute, or fat mimetics, of the present invention may be incorporated into a variety of foodstuffs and are 
useful as a replacement of at least a portion of the naturally occurring triglycerides. Representative foodstuffs which cap 
contain the sorbitol tetraester in full or partial replacement for naturally occurring fats are: frozen desserts such as ice 

75 cream, frozen yogurt or milk shakes; puddings and pie fillings; margarine substitutes or blends; flavored bread or biscuit 
spreads; mayonnaise; salad dressings; salad oils, filled products such as filled cream or filled milk; cheeses; sour 
cream; snack food coatings; dairy or non-dairy cheese spreads; liquid or dry coffee tighteners; flavored dips; frying fats 
and oils; reformed and comminuted meats; meat substitutes and extenders; whipped toppings; compound coatings; 
soups, gravies, or sauces; frostings and fillings; cocoa butter replacements or blends; fat-containing candies such as 

20 those containing peanut butter or chocolate; and bakery products such as cakes, breads, rolls, pastries, cookies, bis- 
cuits and crackers. The fat mimetics of the present invention may also be used as a fat substitute in cooking or frying 
sprays used to coat utensils so as to result in a non-sticky surface. 

The sorbitol fatty acid tetraesters of the present invention show advantages over highly esterif led polyoi polyesters. 
By virtue of their partial esterif ication, the sorbitol tetraesters are partially hydroiyzed by mammalian intestinal lipases. 

25 While it is not intended that the invention be bound by theory, it is believed that nonmetabolizable fat substitutes hinder 
absorption of fat-soluble vitamins and other lipophilic nutrients by partitioning them (i.e.. extracting them) into the oil 
phase of the intestinal contents, and that this process is greatly diminished in the partially hydrolysed sorbitol esters. It 
is further believed that anal leakage is minimized by the partially hydroiyzed eaters, whose surfactant properties facili- 
tate emulsif ication within the gastrointestinal tract. 

30 Sorbitol fatty acid esters with a degree of substitution of about 4 also show a caloric availability of about 1 5%, which 
is believed to be a suitable compromise between caloric availability on one hand, and a minimization of side effects on 
the other. 

The invention having been described in general terms, reference is now made to specific examples, it being under- 
stood that these examples are not meant to limit the present invention, the scope of which is determined by the 
35 appended claims. 

Example 1 

Soybean Fatty Acid Tetraester of Sorbitol 

40 

A solution of 1.8 grams of potassium hydroxide pellets (approximately 87% KOH) and 100 grams of soybean oil 
fatty acid methyl esters in about 100 milliliters of methanol was heated to reflux for two hours. With stirring, 6.7 grams 
of sorbitol and 1 .5 gram of potassium carbonate were added and heating was continued, with a nitrogen purge to assist 
in removal of methanol by distillation. The oil bath temperature was increased to 155° C and the pressure in the reaction 

45 vessel was reduced to about 1 08.8-136 kg/sq.metre (8-10 mm Hg) for about two hours, then to about 40.8 kg/sq.metre 
(3 mm Hg) for about two hours. The reaction mixture was allowed to cool to about 100°C, stirred with 100 milliliters of 
water and 50 milliliters of saturated sodium chloride solution, and centrifuged. The resulting mixture had three layers: 
an oil layer on top, an aqueous layer on the bottom, and a thick soap in the middle. The oil layer was decanted from the 
soap, washed with methanol, concentrated to approximately 50 grams of a dark yellow oil, and dissolved in hexane. The 

so resulting solution was treated with 2.5 grams of activated carbon on a steam bath for 15 minutes, then filtered through 
Fihtrol 105 (Harshaw-Filtrol-Englehard acid-activated clay absorbent) and evaporated to 27 grams of a clear, pale yel- 
lowish oil. About 1 0 grams of the oil was extracted with methanol for 1 8 hours to remove excess fatty acid methyl esters. 
The purified oil was isolated and subjected to vacuum stripping to remove residual methanol, yielding 7.9 grams of sorb- 
itol esters as a clear oil. By gas chromatographic analysis, the average degree of substitution was 3.7 fatty acid groups 

55 per sorbitol group. Optionally, the product may be further purified by steam distillation to remove volatile impurities. 
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Example 2 

Corn Oil Fattv Acid Tetraester of Sorbitol 

5 A solution of 0.9 gram of potassium hydroxide and 50 grams of corn oil fatty acid methyl esters in about 70 milliliters 
of methanol was heated to reflux for two hours. With stirring, 3.64 grams of sorbitol and 0.82 gram of potassium carbon- 
ate were added and heating was continued, with a nitrogen purge to assist in removal of methanol by distillation. When 
the temperature of the reaction mixture reached 155-160°C pressure in the reaction vessel was reduced to about 136- 
203.9 kg/sq.metre (10-15 mm Hg) for two hours, then to about 27.2 kg/sq.metre (2 mm Hg) for two hours. The reaction 

10 mixture was cooled to about 1 10° C, then vigorously stirred with 75 milliliters of water and 50 milliliters of saturated 
sodium chloride solution. The two-phase mixture was centrifuged at room temperature for 45 minutes at 9000 rpm. The 
oil layer was decanted from the soap and aqueous layers and diluted to 250-300 milliliters with hexane. The hexane 
solution was washed with an equal volume of methanol, treated with activated carbon and Filtrol 105 on a steam bath, 
filtered through Filtrol 105, and evaporated to 29.7 grams of a yellow oil. The oil was extracted with methanol for 18 

15 hours to remove excess fatty acid methyl esters, then vacuum stripped to 1 7.9 grams of yellow oil. 

Example 3 

Sunflower Oil Fattv Acid Tetraester of Sorbitol 

20 

The procedure of Example 2 was repeated, substituting 50 grams of sunflower oil fatty acid methyl esters for the 
corn oil esters used in Example 2 . The product after methanol extraction was 13.1 grams of a clear yellow oil. 

Example 4 

25 

Safflower Oil Fattv Aci d tetraester of Sorbitol 

The procedure of Example 2 was repeated, substituting 50 grams of safflower oil fatty acid methyl esters for the 
corn oil esters used in Example 2 The product after methanol extraction was 15.7 grams of a clear yellow oil. 

30 

Example 5 

Olive Oil Fattv Acid Tetraester of Sorbitol 

35 The procedure of Example 2 was repeated, substituting 50 grams of olive oil fatty acid methyl esters for the corn oil 
esters used in Example 2 The product after methanol extraction was 15.0 grams of a clear yellow oil. 

Example 6 

40 French Fried Potatoes 

French fried potatoes were cooked in sorbitol soybean fatty acid tetraester under conditions designed to model 
those encountered in commercial french-frying operations, whereby the same oil is used to cook a number of batches 
over an extended period of time. Ttius, a batch of oil was held at the cooking temperature (approximately 175°C) for 

45 ten-hour periods on four consecutive days, and during each day, ten batches of potatoes were cooked at one-hour inter- 
vals. Frozen potatoes which had been par fried in partially hydrogenated soybean oil (Ore Ida Golden Crinkle French 
Fried Potatoes) were used in the tests. Fresh oil was added to the fryers as required to maintain the initial oil level, and 
the oil was filtered to remove food particles at the end of each day. Small samples of the oil were removed on each day 
after the first, fifth, and tenth batches, and analyzed with a commercial test kit (Libra Veri-Fry Diagnostic Quick Test Kit) 

so for total polar materials, free fatty acids, and total alkaline materials. The oil showed a tendency to foam during frying, 
which was believed to be the result of impurities, in agreement with this hypothesis, it was found to contain higher levels 
of soaps and free fatty acids than a corresponding commercial cooking oil (Wesson All-Natural soybean oil) held under 
the same conditions. The fried potatoes were also somewhat greasier to the touch than potatoes fried in the commercial 
oil, which was consistent with the presence of soaps. However, odor and taste of the fried potatoes remained accepta- 

55 ble throughout the test. 
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Example 7 



Lipase Hvdrolvsis of Sorbitol Esters 



Extent of hydrolysis of sorbitol esters by a mixture of porcine enzymes was evaluated by the test procedure 
described below. 

An enzyme solution was prepared by blending 1 .5 grams of lipase Type II crude porcine steapsin (Sigma Chemical 
Company catalog number L 3136), 1 .0 gram of porcine pancreatin (Sigma P 1500), and 0.5 gram of porcine pancreatin 
(Sigma P 7545) with 10 milliliters of water for 30 minutes in a blender, then filtering to obtain a clear solution. 

To an accurately weighed 0.5-1 gram sample of the sorbitol ester were added 5.0 milliliters of ethanol, 20 milliliters 
of pH 9.0 aqueous solution containing 10% gum acacia and 2.5% sodium chloride. 20 milliliters of an aqueous solution 
containing 1% histidine monohydrochloride and 5.8% sodium chloride, and 0.5 milliliter of 45% calcium chloride solu- 
tion. With vigorous stirring, the mixture was adjusted to pH 9.0 with 0.05 N potassium hydroxide solution. Mixing was 
continued for 10 minutes to thoroughly emulsify the oil, and 0.5 milliliter of the above enzyme solution was added. With 
continued stirring, 0.05 N potassium hydroxide solution was added at a rate sufficient to maintain pH 9.0. The rate of 
addition of the potassium hydroxide solution was monitored for 10 minutes. Rate of hydrolysis was calculated by the fol- 
lowing equation: 

Lipase units per gram = Rate of KOH addition (ml/min) x 50 
Weight of sample (grams) 

Percent lipase hydrolysis data for sorbitol esters, calculated as ratios of rate of hydrolysis of the esters divided by 
rate of hydrolysis of a soybean oil standard, are given in Table 1 . 



Table 1 



Lipase Hydrolysis Data 


Oil 


Percent Lipase Hydroly- 
sis 


Soybean oil (standard) 

Soybean fatty acid tetraester of sorbitol 


(100) 
20.0 



Claims 

1 . A composition for use as a low calorie fat substitute in foodstuffs comprising a sorbitol fatty acid ester with a degree 
of substitution of about 4 fatty acid groups derived from a mixture of fatty acids, wherein the fatty acid groups of said 
fatty acid ester are obtained from oils selected from the group consisting of non-hydrogenated, partially hydrogen- 
ated, or hydrogenated oils selected from the group consisting of soybean oil, saff lower oil, sunflower oil, sesame 
oil, peanut oil, corn oil, olive oil. rice bran oil, canola oil, rapeseed oil, shea nut oil, babassu nut oil, coconut oil, palm 
kernel oil, cottonseed oil, and palm oil; tallow and lard; and mixtures thereof; and wherein a portion of said sorbitol 
ester is in the anhydride form. 



2. A composition as claimed in claim 1 wherein said degree of substitution is from 3.6 to 4.4. 

3. A composition according to either of claims 1 and 2 wherein the fatty acids of the selected oils are selected from 
the group consisting of caproic, caprylic, pelargonic, capric, undecanoic, lauric, myristic. palmitic, oleic, elaidic, myr- 
istoleic, palmitoleic, ricinoleic, erucic, stearic, arachidic, behenic. linoieic, linolenic. eleostearic, and arachidonic 
acid. 



4. A composition according to either of claims 1 and 2, wherein the fatty acid groups of said fatty acid ester are 
obtained from non-hydrogenated, partially hydrogenated. or hydrogenated soybean oil. 

5. A composition according to claim 1 or 2. wherein the fatty acid groups of said fatty acid ester are obtained from corn 
oil. 



6. A composition according to claim 1 or 2, wherein the fatty acid groups of said fatty acid ester are obtained from sun- 
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flower oil. 

7. A composition according to claim 1 or 2. wherein the fatty acid groups of said fatty acid ester are obtained from saf- 
f lower oil. 

5 

8. A composition according to claim 1 or 2, wherein the fatty acid groups of said fatty acid ester are obtained from olive 
oil. 

9. A triglyceride-containing foodstuff having at least a portion of the normally present triglyceride replaced by a com- 
10 position according to any one of claims 1 to 8. 

10. A foodstuff as claimed in claim 9 selected from the group consisting of frozen desserts, salad dressings or salad 
oils, dips for crackers, dips for chips, dips for vegetables, spreads, whipped toppings, triglyceride-containing con- 
fections, frostings or icings for cakes, frostings or icings for cookies, fillings for cakes, fillings for cookies, whipped 

15 desserts, gelled desserts, puddings, beverages, shortenings, frying oils, soups, gravies, sauces, baked goods, 
mayonnaise or imitation mayonnaise, liquid or dry imitation dairy products, liquid or plastic margarine spreads, 
pasta, meat analogues, poultry analogues, fish analogues, cooking or frying sprays, and coatings for snack foods. 

11. A method of reducing the fat content of a foodstuff containing triglycerides comprising replacing at least a portion 
20 of the normally present triglyceride by a composition according to any one of claims 1 to 8. 

12. A method as claimed in claim 1 1 wherein said foodstuff is selected from the group defined in claim 10. 

1 3. A process for preparing a mixture of sorbitol fatty acid esters and sorbitol anhydride fatty acid esters with a degree 
25 of substitution of about 4 fatty acid groups comprising: heating a mixture of sorbitol, an alkali metal fatty acid soap, 

an excess, based on the weight of sorbitol, of a fatty acid alkyl ester, and a basic catalyst, to a temperature and for 
a time sufficient to produce a composition as claimed in any one of claims 1 to 8. 

14. A process according to claim 13, characterised in that the fatty acid alkyl ester is a methyl ester, and in that the 
30 basic catalyst is sodium or potassium carbonate. 

Patentanspruche 

1. Eine Zusammensetzung zur Verwendung als Fettersatzstoff mit niederem Kaloriengehait in NahrungsmitteJn, 
35 bestehend aus einem eine Mischung von Fettsauren erhaltenden Fettsaureester des Sorbits mit einem Substituti- 

onsgrad von ungefahr 4 Fettsauregruppen, wobei die Fettsauregruppen des Fettsaureesters aus Olen erhalten 
werden, die aus der Gruppe, die aus nichthydrierten, teilhydrierten und hydrierten Olen besteht, die ausgewahlt 
sind aus der Gruppe. die aus Sojabohnenol, Saf lorOI, SonnenbJumenol, Sesamol, ErdnuBol, Maisol, Olivenol, Reis- 
WeienOI, CanolaOl, Rapsol, SheanuBOl, BabassunuBCI, KokosnuBOl, Palmkernoi, BaumwollsamenO! und PalmOl 
40 besteht. sowie Talk und Speck und Mischungen davon ausgewahlt sind. und wobei ein Teil des Sorbitesters in der 
Anhydridform vorliegt 

2. Eine Zusammensetzung gemaB Anspruch 1 , wobei der Substitutionsgrad zwischen 3,6 und 4,4 liegt. 

45 3. Eine Zusammensetzung gemaB einem der Anspruche 1 oder 2, wobei die Fettsauren des ausgewahlten Ols aus- 
gewahlt sind aus der Gruppe, die aus Capronsaure, Caprylsaure, Pelargonsaure, Caprinsaure, Undecansaure, 
Laurinsaure, Myristinsaure, Palmitinsaure, Oleinsaure, Elaidinsaure. Myristoleinsaure. Palmitoleinsaure, Ricinol- 
saure, Erucinsaure, Stearinsaure, Arachidinsaure. Behensaure, Linolsaure, Linolensaure, Eleostearinsaure und 
Arachidonsaure besteht. 

50 

4. Eine Zusammensetzung gemaB einem der Anspruche 1 und 2. wobei die Fettsauregruppen des Fettsaureesters 
aus nichthydriertem. teilweise hydriertem und hydriertem Sojabohnenol erhalten sind. 

5. Eine Zusammensetzung gemaB einem der Anspruche 1 Oder 2. wobei die Fettsauregruppen des Fettsaureesters 
55 aus Maisol erhalten sind. 

6. Eine Zusammensetzung gemaB Anspruch 1 oder 2, wobei die Fettsauregruppen des Fettsaureesters aus Sonnen- 
blumenOI erhalten sind. 
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7. Eine Zusammensetzung gemaB Anspruch 1 Oder 2, wobei die Fettsauregruppen des Fettsaureesters aus Saflorol 
erhaften sind. 

8. Eine Zusammensetzung gemaB Anspruch 1 oder 2, wobei die Fettsauregruppen des Fettsaureesters aus Olivenol 
5 erharten sind. 

9. Ein Triglycerid enthaltendes Nahrungsmittel, bei welchem mindestens ein Teil des normal erweise vorhandenen Tri- 
glycerids durch eine Zusammensetzung nach einem der Anspruche 1 bis 8 ersetzt ist. 

10 10. Ein Nahrungsmittel gemaB Anspruch 9, ausgewahit aus der Gruppe bestehend aus gefrorenem Nachtisch, Salat- 
soBen oder Salatai, Dips fur Cracker, Dips fur Chips, Dips fur Gemuse, Brotaustrich. Geschaumten Garnierungen. 
Triglyceride enthaltenden Zubereitungen, Uberzuge oder Glasuren fur Kuchen, Uberzuge oder Glasuren for Kekse, 
Fullungen fur Kuchen, Fuliungen fur Kekse Geschlagenem Nachtisch, Geleenachtisch, Pudding. Getranke, Brat- 
fetten, BratOlen, Suppen, FleischsoBen, SoBen, gebackenen Waren, Mayonnaise Oder Mayonnaiseimitat, f IQssige 

75 oder trockene Miichimitationsprodukte, fiussige Oder plastische Margarineaufstriche, Pasta, Fleischersatz, Huhner- 
ersatz, Fischersatz. Koch- oder Bratsprays, Uberzuge fur SchneilimbiB. 

11. Verfahren zum Reduzieren des Fettgehalts von Nahrungsmitteln, welche Triglyceride enthalten, wobei mindestens 
ein Teil der normalerweise vorhandenen Triglyceride durch eine Mischung gemaB einem der Anspruche 1 bis 8 

20 ersetzt wird. 

12. Verfahren gemaB Anspruch 11 , bei welchem das Nahrungsmittel aus der Gruppe, die in Anspruch 10 definiert ist, 
ausgewahit ist. 

25 13. Verfahren zum Herstellen einer Mischung von Sorbitfettsaureestern und Sorbitanhydridfettsaureestern mit einem 
Substitutionsgrad von ungefahr vier Fettsduregruppen, bestehend aus: 

erhitzen einer Mischung von Sorbit, einer Alkalimetaltfettsaure. einem Fettsaurealkyi ester in einem OberschuB 
bezogen auf das Gewicht von Sorbit und einem basischen Katalysator auf eine Temperatur und fur eine Zeit. die 
ausreicht, urn etne Mischung, wie sie in einem der Anspruche 1 bis 8 beansprucht wird, herzustellen. 

30 

14. Verfahren gemaB Anspruch 13, dadurch gekennzeichnet, daB der Fettsaurealkyiester ein Methylester ist und daB 
der basische Katalysator Natrium- oder Kaiiumcarbonat darstelit. 

Revendications 

35 

1. Composition a utiliser comme matiere grasse de substitution a faible teneur en calories dans des aliments, com- 
prenant un ester d'acide gras de sorbitol avec un degre de substitution d'environ quatre groupes d'acides gras deri- 
ves d'un melange d'acides gras, dans laquelle les groupes d'acides gras dudit ester d'acide gras sont obtenus a 
partir d'huiles choisies parmi le groupe constrtue par des huiles non hydrog6n6es, partiellement hydrogen6es ou 

40 hydrogen6es, choisies parmi le groupe constrtue par I'huile de soja, I'huile de carthame, I'huile de tour nesol, I'huiie 
de sesame, I'huile d'arachide, I'huiie de maTs, I'huile d'olive. i'huile de son de riz. I'huile de canola, I'huile de colza, 
i'huile de carite, I'huile de noix de babassu, I'huile de noix de coco, i'huile de noyau de palme. I'huile de coton et 
I'huile de palme; le suit et le lard; et par leurs melanges; et dans laquelle une portion dudit ester de sorbitol est sous 
forme anhydre. 

45 

2. Composition selon la revendication 1 . dans laquelle I edit degre de substitution est de 3.6 a 4,4. 

3. Composition selon Tune quelconque des revendications 1 et 2, dans laquelle les acides gras des huiles selection- 
nees sont selectionnes parmi le groupe constrtue par I'acide caproTque, i'acide caprylique. I'acide pelargonique, 

so I'acide caprique. I'acide undecanotque, I'acide laurique, I'acide myristique, I'acide palmitique, I'acide oieique, I'acide 
elaldique, I'acide myristol6ique, I'acide palmitol^ique, I'acide ricinoleique, I'acide erucique, i'acide stearique, I'acide 
arachldique, I'acide behenique et I'acide linoleique, I'acide linotenique, I'acide eleostearique et I'acide arachidoni- 
que. 

55 4. Composition selon l une quelconque des revendications 1 et 2, dans laquelle les groupes d'acides gras dudit ester 
d'acide gras sont obtenus a partir d'huile de soja non hydrogenee, partiellement hydrogenee ou hydrog6nee. 

5. Composition selon la revendication 1 ou 2, dans laquelle les groupes d'acides gras dudit ester d'acide gras sont 
obtenus a partir d'huile de maTs. 
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6. Composition selon ia revendication 1 ou 2, dans laquelle les groupes d'acides gras dudit ester d'acide gras sont 
obtenus a partir d'huile de tournesol. 

7. Composition seion la revendication 1 ou 2, dans laquelle les groupes d'acides gras dudit ester d'acide gras sont 
obtenus a partir d'huile de carthame. 

8. Composition selon la revendication 1 ou 2, dans laquelle les groupes d'acides gras dudit ester d'acide gras sont 
obtenus a partir d'huile dolive. 

9. Aliments contenant des triglycerides, dont au moins une portion des triglycerides normalement presents est rem- 
placee par une composition selon I'une quelconque des revendications 1 a 8. 

10. Aliments selon la revendication 9. choisis parmi le groupe constitue par des desserts congeles. des assaisonne- 
ments pour salades ou des huiles pour salades, des sauces d'aperitif pour des biscuits sales, des sauces d'aperitif 
pour des chips, des sauces d'aperitif pour des legumes, des pates a tartiner, des cremes fouettees, des prepara- 
tions contenant des triglycerides, des givrages ou des glagages pour des gateaux, des givrages ou des glacages 
pour de petits gateaux, des garnitures pour gateaux, des garnitures pour des petits gateaux, des desserts fouettes, 
des desserts en geiee, des puddings, des boissons, des matieres grasses, des huiles pour friture, des soupes, des 
sauces au jus de viande, des sauces, des patisseries, de la mayonnaise ou de la mayonnaise d'imitation. des subs- 
tituts laitiers liqukJes ou sees, de la margarine a tartiner liquide ou plastique. des pates, des succedanes de vian- 
des, des succedanes de volailles. des succedanes de poissons, des sprays alimentaires ou pour friture et des 
garnitures pour amuse-gueule. 

1 1 . Precede pour reduire la teneur en calories d'un aiment contenant des triglycerides, comprenant ie fait de remplacer 
au moins une portion du triglyceride normalement present par une composition selon I'une quelconque des reven- 
dications 1 a 8. 

12. Precede seion la revendication 1 , dans lequel ledrt aiment est seiectionne parmi le groupe defini a la revendication 
10. 

13. Precede pour preparer un melange d'esters d'acides gras de sorbitol et d'esters d'acides gras d'anhydride de sor- 
bitol avec un degre de substitution d'environ quatre groupes d'acides gras, comprenant le fait de chauffer un 
melange de sorbitol, d'un savon d'acide gras d'un metal alcalin, d'un exces, base sur le poids du sorbitol, d'un ester 
alkylique d'acide gras et d'un catalyseur basique a une temperature et pendant un laps de temps suffisants pour 
obtenir une composition telle que revendiquee dans I'une quelconque des revendications 1 a 8. 

14. Precede selon la revendication 13, caracterise en ce que I'ester alkylique d'acide gras est Tester methylique et en 
ce que le catalyseur basique est le carbonate de sodium ou de potassium. 
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